PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-29981 6 

(43)Date of publication of application : 12.11.1993 



(51)Int.CI. 



H05K 3/20 
H05K 1/09 
H05K 3/06 



(21 Application number : 04-104675 
(22)Date of filing : 23.04.1 992 



(71 Applicant : HITACHI CHEM CO LTD 
(72)Inventor : FUKUTOMI NAOKI 



TSUBOMATSU YOSHIAKI 
NAKAYAMA HAJIME 



KAITO KOICHI 
YOSHITOMI YASUNOBU 



(54) MANUFACTURE OF WIRING BOARD 

(57)Abstract: 

PURPOSE: To manufacture a wiring board in which a wiring pattern can be formed highly 
accurately at high density with wiring conductors being embedded therein to provide a flat 



CONSTITUTION: Nickel is deposited by 1,am through electroplating on one surface of 35^m 
thick copper foil, a plating resist is formed thereon, and power is fed to the copper foil in order 
to deposite copper by 20/im thus forming a wiring pattern. Resist is then exfoliated and wiring 
copper is subjected to oxidation and hot pressed integrally with a glass cloth epoxy resin 
laminated board through a glass cloth epoxy resin prepreg thus embedding the wiring pattern in 
the insulating board. Copper layer on the surface is then removed through high speed etching 
employing an etching liquid for dissolving the copper layer selectively upto the initially formed 
nickel layer and then nickel is quickly etched by means of an etching liquid having reverse 
selectivity thus manufacturing a wiring board. 



surface. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](1 A) A thin layer by the first metal and the second metal in which etching conditions 
differ is formed in one side of a carrier metallic foil by the first metal, (1B) Form in a field of a 
thin layer by the second metal a predetermined circuit pattern by the second metal and the third 
metal in which etching conditions differ, To and an opposite side of a field in which a thin layer 
by the second metal of a carrier metallic foil by the first metal is formed simultaneously with 
formation of a predetermined circuit pattern by this third metal. A pattern for alignment used as 
a standard at the time of carrying out etching removal of the portion of a request of a carrier 
metallic foil by the first metal by a post process is formed, (1C) As a circuit pattern side 
becomes inside, pile up a carrier metallic foil with which a predetermined circuit pattern was 
formed with an insulating base material, and embed a circuit pattern in an insulating base 
material, (1D) A manufacturing method of a patchboard characterized by what is done for the 
etching removal of the portion of a request of a thin layer by the first carrier metallic foil by 
metal and second metal. 

[Claim 2]A manufacturing method of the patchboard according to claim 1 which was chosen from 
an etching method and the plating method in formation of a pattern for alignment and which is 
performed by a kind at least. 

[Claim 3] Form a circuit pattern on a carrier substrate, and carry out a circuit pattern inside and 
it is piled up with an insulating base material, A manufacturing method of a patchboard, wherein 
embed a circuit pattern in an insulating base material, and it comes to remove a carrier 
substrate, and a circuit pattern etches a metallic foil by which roller rolling was carried out and is 
formed. 

[Claim 4]A manufacturing method of the patchboard according to claim 3 which was chosen from 
a high polymer film in which a carrier substrate has a metallic foil, a metal plate, and flexibility 
which were formed with electroplating and which is a kind at least. 

[Claim 5](5A) A thin layer by the first metal and the second metal in which etching conditions 
differ is formed in one side of a carrier metallic foil by the first metal, (5B) Form in a field of a 
thin layer by the second metal a predetermined circuit pattern by the second metal and the third 
metal in which etching conditions differ, (5C) As a circuit pattern side becomes inside, pile up a 
carrier metallic foil with which a predetermined circuit pattern was formed with an insulating 
base material, and embed a circuit pattern in an insulating base material, (5D) A manufacturing 
method of a patchboard characterized by what is done for the etching removal of the portion of 
a request of a thin layer by the first carrier metallic foil by metal and second metal. 
[Claim 6]A manufacturing method of the patchboard according to claim 1 or 5 which a career 
metallic foil is a long thing and formed a predetermined circuit pattern continuously. 
[Claim 7]A thin layer by a carrier metallic foil by the first metal, the first metal formed in the one 
side, and the second metal in which etching conditions differ, A metallic foil with a circuit pattern 
consisting of a predetermined circuit pattern by the second metal formed in a field of a thin layer 
by the second metal, and the third metal in which etching conditions differ. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of a patchboard. 
[0002] 

[Description of the Prior Art]Conventionally, as a manufacturing method of a patchboard, the 
etched foil method is used most widely. After the etched foil method carries out etching removal 
of the copper foil of the portion which forms etching resist in a copper-clad laminate sheet and 
in which etching resist is not formed with an etching reagent and forms a predetermined circuit 
pattern, it removes etching resist and manufactures a patchboard. 
[0003] 

[Problem(s) to be Solved by the Invention]Although the etched foil method is simple and it is the 
method excellent in productivity, The copper foil thickness of the copper-clad laminate sheet 
used by this method Since it is usually as thick as 35-70 micrometers, The side of a circuit 
pattern conductor will be scooped out by ANDAKATTO at the process of carrying out etching 
removal of the copper foil of the portion in which etching resist is not formed, and a high-density 
or highly precise pattern cannot be formed. 

[0004]In the surface of the manufactured patchboard, the circuit pattern conductor serves as a 
convex, and also when forming a circuit pattern via an insulating layer on it and manufacturing a 
multilayer interconnection board, the uneven shape on the surface of a patchboard has been an 
obstacle of high-density multilayer interconnection board manufacture. 

[0005]While formation of a circuit pattern high-density [ this invention ] and highly precise is 
possible, how a wiring conductor is embedded at a substrate and the surface manufactures a 
smooth patchboard with sufficient productivity is provided. 
[0006] 

[Means for Solving the Problem] Drawing 1 explains one example of this invention. The metal thin 
layer 2 from which the carrier metallic foil 1 and an etching condition differ is formed in one side 
of the carrier metallic foil 1 (drawing 1 (a)). Although copper foil is common as the carrier 
metallic foil 1, copper foil etc. which were formed by electroplating on a stainless plate (foil) are 
applicable. It is not limited especially although nickel, solder, etc. are common as the metal thin 
layer 2, and application of electroplating, nonelectrolytic plating, vacuum film formation method, 
etc. is possible also for a membrane formation means. Next, on the metal thin layer 2, the metal 
layer 3 from which the metal thin layer 2 and an etching condition differ is formed, and three 
layer foils are formed (drawing 1 (b)). In this case, as combination of three layer foils (metallic foil 
1 / 2/of metal thin layer metal layer 3), copper foil / nickel thin layer / copper layer is 
mentioned, for example. Although limitation in particular is not carried out about class thickness 
of three layer foils, since the barrier effect at the time of etching to the carrier metal layer 1 and 
the metal layer 3 is required, about the metal thin layer 2, thickness which is about 1-3 
micrometers is required. 

[0007]Next, the resist pattern 5 for pattern formation for position doubling is formed in the 
predetermined resist pattern 4 and the 1st page of a carrier metallic foil for circuit pattern 
formation at the 3rd page of a metal layer of three layer foils, respectively (drawing 1 (c)), The 



resist patterns 4 and 5 are exfoliated by chemical etching after forming the predetermined circuit 
pattern 6 and the pattern 7 for alignment ( drawing 1 (d)) ( drawing 1 (e)). In this case, after 
forming a resist pattern in both sides of two-layer foil which consists of career metallic foil 1 / 
the metal thin layer 2, it is also possible to form a circuit pattern for which it asks with plating, 
and a pattern for alignment. Since there is concern of that a crack is attached to a panel for a 
press, a pressure not being applied uniformly when laminating with an insulating base material, if 
thickness of a pattern for alignment is thick when applying this plating method, it is desirable to 
adjust current density at the time of plating, and for thickness to be 10 micrometers or less. 
[0008]Next, the circuit pattern 6 is carried out inside, the carrier metallic foil 1 with which the 
circuit pattern 6 and the pattern 7 for alignment were formed is piled up with the insulating base 
material 8, and the circuit pattern 6 is embedded in the insulating substrate 8 ( drawing 1 (f)). The 
circuit pattern 6 can be easily embedded in resin of the insulating substrate 8 by thermo 
compression bonding, such as a press. Next, the exposed surface 9 of the carrier metallic foil 1 
was ground mechanically, a regist layer of a field for which it asks on the basis of the pattern 7 
for alignment using a photo mask was exposed after forming a regist layer, and the 
predetermined resist pattern 10 was formed by development (drawing 1 (g)). Then, a carrier 
metallic foil and a metal thin layer of a portion for which it asks by a chemical etching method 
were removed, and the predetermined pattern 1 1 was formed (drawing 1 (h)). In this case, it can 
use as front wiring (circuit pattern) as it is, and also the pattern 1 1 which carries out etching 
processing of a carrier metallic foil and the metal thin layer is available as a terminal area of the 
circuit pattern 6 and an upper wiring layer, when multilayering is for example still more nearly 
required. Thus, in addition to shortening of a manufacturing process, improvement in process 
tolerance can be aimed at by using the alignment pattern 7 formed in an opposite side of a 
carrier metallic foil face in which the circuit pattern 6 was formed, with the application of the 
photolithograph method. 

[0009]in this method, since there was no mechanical damage to that a process can be shortened 
compared with a method of exposing an alignment pattern by conventionally common Zagury 
processing and an alignment pattern, alignment accuracy was markedly alike and improved. When 
a circuit pattern was formed in a carrier metallic foil, even if it compared with a method of 
carrying out hole processing with a drill, there were no problems, such as exudation etc. of resin 
by which it is generated after a barricade generated at the time of metallic foil puncturing or a 
press, and stable manufacture was attained. After embedding a circuit pattern at an insulating 
base material, it is difficult to decide a reference point for setting up a portion to etch in a 
carrier metallic foil and a method of etching a predetermined portion of a metal thin layer, but. In 
this invention, since it is unnecessary to newly establish a reference point after embedding a 
circuit pattern at an insulating base material, circuit pattern alignment accuracy and productivity 
improve. 

[0010] Drawing 2 describes other one example of this invention. The carrier substrate 13 is 
formed in the metallic foil 12 by which roller rolling was carried out (drawing 2 (a)). It is also 
possible to be able to use copper foil and nickel foil which were formed by electroplating as the 
carrier substrate 13, and to apply binders, such as acrylic, to a high polymer film which has metal 
plates, such as stainless steel, and flexibility, and to laminate the metallic foil 12 by which roller 
rolling was carried out. Since the barrier effect at the time of etching to the metallic foil 12 by 
which roller rolling was carried out is required when forming the carrier substrate 13 by 
electroplating, it is required for the metallic foil 12 by which roller rolling was carried out to differ 
from an etching condition. When using as the carrier substrate 13 a high polymer film which has a 
metal plate and flexibility, it is needed that detachability after a transfer press used as etching- 
reagent-proof nature or a post process is good etc. for a binder to apply. 

[001 1]Next, the predetermined resist pattern 14 is formed in the 12th page of a metallic foil by 
which roller rolling was carried out ( drawing 2 (b)), and the resist pattern 14 is exfoliated after 
forming the predetermined circuit pattern 15 ( drawing 2 (c)) by chemical etching (drawing 2 (d)). 
Next, the circuit pattern 15 is carried out inside, it piles up with the insulating base materials 
(polyimide film etc.) 16, and the circuit pattern 15 is embedded in the insulating base material 16 
(drawing 2 (e)). The circuit pattern 15 can be easily embedded in the insulating base material 16 



by thermo compression bonding, such as a press. 

[0012]Next, the carrier substrate 12 is removed ( drawing 2 (f)) t and a flexible printed wiring board 
( drawing 2 (g)) which laminates and asks for the cover material 17 for insulation protection of the 
circuit pattern 15 is obtained. In this way, an obtained patchboard from the circuit pattern 15 
being embedded in the insulating film substrate 16, and turning into a smooth pattern. It is 
applicable also to a use which is repeatedly crooked from it being the metallic foil circuit pattern 
by which could make hard to generate the poor bridge at the time of a soldered joint to a minute 
pattern, and roller rolling was moreover carried out. 

[0013]According to this method, even if a circuit pattern turns into a detailed pattern, it is hard 
to generate the poor bridge at the time of a soldered joint to that, and manufacture of a flexible 
printed wiring board usable also to uses which are moreover crooked repeatedly, such as a 
printer and a hard disk drive, is enabled. 

[0014] Drawing 3 describes one example of further others of this invention. On one surface of 
copper foil (drawing 3 (a)) of the 35-micrometer thickness as the carrier metallic foil 18 by the 
first metal. After carrying out 1 -micrometer thickness formation of the nickel by electroplating 
as the thin layer 19 by the first metal and the second metal in which etching conditions differ 
(drawing 3 (b)), a slot of a 25-micrometer-deep predetermined circuit pattern was formed in 
forming and developing [ expose and ] the photosensitive resist film 20 ( drawing 3 (c)). Then, 20- 
micrometer thickness formation of the copper was carried out on nickel exposed to a fillet 
section of a circuit pattern by a method of supplying electric power to copper foil, and it was 
considered as the predetermined circuit pattern 21 by the second metal and the third metal in 
which etching conditions differ. Next, after having exfoliated resist, oxidizing wiring copper and 
raising adhesion between layers at the time of lamination, via an insulating base material, i.e., 
woven glass fabric epoxy resin prepreg, heat pressing was carried out to the woven glass fabric 
epoxy resin laminated sheet 22, it united with it, and a circuit pattern was embedded in an 
insulating base material ( drawing 3 (e)). Then, after carrying out high-speed etching removal of 
the surface copper layer with an etching reagent which dissolves selectively to a nickel layer 
formed at the beginning ( drawing 3 (f)), quick etching of the nickel was carried out with an 
etching reagent which has reverse selectivity ( drawing 3 (g)). When forming in a field of a thin 
layer by the second metal a predetermined circuit pattern by the second metal and the third 
metal in which etching conditions differ, it can also carry out by the plating method. 
[0015]As the thin layer 19 by the second metal, since it is used as a wire bonding terminal or a 
contact button, a nickel layer can be used as a terminal for electric supply in a case of plating 
with gold at a wiring conductor which needs plug plating. In a stage of drawing 3 (f), i.e., a stage 
which carried out high-speed etching removal of the copper with an etching reagent which 
dissolves selectively to a nickel layer which formed a surface copper layer at the beginning. A 
nickel layer on a wiring conductor which etches into portions other than a wiring conductor 
which needs plug plating by forming etching resist, and needs plug plating for them is removed, 
Etching resist is removed after plating with gold a wiring conductor which needs plug plating by 
using as a terminal for electric supply a nickel layer which remained without being removed. Or a 
wiring conductor part which forms plating resist in portions other than a wiring conductor which 
needs plug plating, and needs plug plating for them by using a nickel layer as a terminal for 
electric supply in a stage of drawing 3 (f) is plated with gold, and plating resist can be removed. It 
is easily removable by etching as the thin layer 19 by the second metal, using it as a terminal for 
electric supply of plug plating, since it is a thin layer, although etching removal of the nickel layer 
is carried out after that. 

[0016]As the carrier metallic foil 18 by the first metal, arbitrary metallic foils, such as other 
stainless steel of copper foil and aluminum NIMUU, can be used, and 20-100 micrometers of 
thickness are preferred. The metal of the thin layer 19 by the second metal can use arbitrary 
metal, such as other aluminum of nickel, copper, and titanium, 0.1 -1 0 micrometers of thickness 
are preferred, and, as for the forming method, arbitrary things, such as electroplating, a 
nonelectrolytic plating method, and vacuum film formation method (a vacuum deposition method, 
SUPPATA Ling's method, etc.), are used. As metal of the predetermined circuit pattern 21 by 
the third metal, copper is preferred. Conditions of etching should just differ among the first 



metal, the second metal, and the third metal with metal, the second metal, and the first metal 
and third metal at least. [ second ] 

[0017]Laminate sheets, such as a woven glass fabric epoxy resin laminated sheet which passes 
prepreg which impregnated with and dried synthetic resins, such as an epoxy resin, as an 
insulating base material at substrates, such as a woven glass fabric, If synthetic resin films, such 
as a polyimide film, a laminate sheet with adhesives, and a ceramic plate equidistant placement 
line pattern with adhesives are embedded, there will be no restriction in particular. 
[0018]Heating and pressurizing is preferred when piling up a carrier metallic foil with which a 
predetermined circuit pattern was formed with an insulating base material as a circuit pattern 
side becomes inside, and embedding a circuit pattern in an insulating base material. A thin layer 
by a carrier metallic foil by the first metal used by this invention, the first metal formed in the 
one side, and the second metal in which etching conditions differ, In a metallic foil with a circuit 
pattern which consists of a predetermined circuit pattern by the second metal formed in a field 
of a thin layer by the second metal, and the third metal in which etching conditions differ. By 
selecting suitably a carrier metallic foil, the number of construction material of a metal thin layer 
formed in the one side, thickness, and layers, etc., it becomes possible to adjust a coefficient of 
thermal expansion of a metallic foil with a circuit pattern so that a coefficient of thermal 
expansion in an insulating base material and a cooking temperature region where a circuit pattern 
is embedded by heating and application of pressure may suit. Dimensional accuracy of a circuit 
pattern can be improved by carrying out like this. A metallic foil with a circuit pattern is rich in 
pliability, and it becomes usable not only in a plane but a curved surface shape thing, shape of an 
insulating base material, i.e., shape of a transfer face, where a circuit pattern is embedded. In the 
case of a tabular thing of a stainless plate etc., a size has restriction naturally in carrier plates, 
but in this invention, since it is a carrier metallic foil, enlargement becomes easy. 
[0019]Drawing 4 describes one example of further others of this invention. Drawing 4 (a) shows a 
resist laminating process, and 23 is a copper foil roll by long copper foil with a width of 600 mm 
which formed a 3-micrometer nickel layer in one side of 35-micrometer-thick copper foil. The 
resist film 24 is continuously laminated with the roll laminating machine 25 in a field in which a 
nickel layer of this long copper foil 23 was formed. 26 is a roll of copper foil with resist. Draw ing 
4 (b) shows exposure and a developing process. A resist surface of the copper foil 26 with resist 
is made continuous exposure 27 using a predetermined pattern mask, the development 28 and 
desiccation 29 are performed continuously, and the copper foil 30 with a resist pattern is 
created continuously. Drawing 4 (c) shows a pattern plating process. An electrolytic copper 
plating tub is passed for the copper foil 30 with a resist pattern, high-speed copper plating is 
performed, and a 20-micrometer-thick predetermined circuit pattern is formed continuously. 
Then, after performing rinsing and resist removal, passing the oxidation treatment tub 32, 
oxidizing the circuit pattern surface and carrying out oxidation treatment for adhesive 
improvement with an insulating base material, rinsing and desiccation are performed and the 
copper foil 30 with a plating pattern (circuit pattern) is created continuously. 
[0020]Thus, in this invention,-izing of resist coating, exposure, development, and the circuit 
pattern formation that contains like a plater can be carried out [ **** ] using rolled form copper 
foil, and it becomes possible to improve productivity. In this way, the obtained copper foil 30 with 
a plating pattern (circuit pattern) is continuously cut in a predetermined size, After carrying out 
heat pressing to insulating substrates, such as a woven glass fabric epoxy resin laminated sheet, 
uniting with them via woven glass fabric epoxy resin prepreg and embedding a circuit pattern in 
an insulating substrate, a shaping process is performed, and after that, a portion of a request of 
copper foil and a nickel layer is etched, and it is considered as a patchboard. 
[0021]Thus, since an obtained patchboard is the optimal plane wiring structure for fine pitch 
soldering, it fits a high-density surface mount, so that fine wiring (wiring width and a wiring 
interval are 50 micrometers or less) is possible. Since a method of this invention is a method 
combined with insulating-substrate material after carrying out wiring processing to continuous 
carrier metallic foils, such as long copper foil, continuously, It becomes usable [ a continuation 
automatic manufacturing line operated under very clean environment ], and there are also few 
defective generation factors and they have the features, such as excelling also in productivity 



and mass production nature. 
[0022] 

[Example] 1 -micrometer-thick nickel and 25-micrometer-thick copper were continuously formed 
in the example 1 outside 350 mm square and the roughening treatment side of 50-micrometer- 
thick electrolytic foil (the product made from Japanese Electrolysis, the trade name SMR) by 
electroplating, respectively, and three layer foils which consist of copper foil / a nickel layer / a 
copper layer were formed. The Watts bath was used for the nickel plate and it performed it by 
current density 2 A/dm2. Copper plating used the copper sulfate bath and performed it by 4 
A/dm2. Next, the dry film resist by a jupon company (a trade name, Listen T-1215) is laminated 
to both sides, The resist pattern corresponding to [ to a copper layer side / again ] the pattern 
for alignment for the resist pattern corresponding to a circuit pattern was formed in the copper 
foil side by development after exposure using the double-sided doubling mask, respectively. In 
this case, as an alignment pattern, four dragonfly marks (5 mm in diameter) were used. The pre- 
heating conditions of three layer foils were made into 15 minutes at 80 **, and lamination 
conditions were performed by a part for pressure [ of 20 psi ], roll temperature [ of 104 ** ], and 
feed-rate/of 0.5 m. The light exposure was set to 120 mJ/cm2 and developed by 
trichloroethane. next, the portion for which a copper layer and copper foil ask using Double-sided 
Etching device Made from jar rear with alkali etching liquid (the Meltex A process and the degree 
of solution temperature are 40**3 **) — both sides — etching removal was carried out 
simultaneously. In this case, wiring width/wiring interval formed simultaneously in the rear 
surface of copper foil the circuit pattern whose wiring thickness is 35 micrometers, and the 10- 
micrometer-deep dragonfly mark at 150/150 micrometer, respectively by a copper layer and the 
spray pressure at the time of copper foil etching being 4 kg/cm2 and 1 kg/cm2, respectively. 
Next, black oxidation treatment was performed to the circuit pattern after exfoliating a resist 
pattern with the methylene chloride, and heat crimping was carried out to the glass epoxy 
substrate so that a circuit pattern might become inside with a press. Press conditions are 120 
minutes in 170 ** and 40 kg/cm2. Mechanical polishing of the carrier copper-foil face was 
carried out after the press, and the predetermined resist pattern was again formed by making the 
above-mentioned dragonfly mark into a reference point. Resist pattern formation conditions are 
the same as the aforementioned conditions. After etching the predetermined portion of carrier 
copper foil using the above-mentioned alkali etchant, the front wiring which exfoliates and asks 
for a resist pattern with a methylene chloride was obtained. In this way, it is good and the 
accuracy of position of the obtained front wiring and the circuit pattern already formed is ****. 
Although the above is an example which uses carrier copper foil as front wiring, it is also possible 
to use it as an interlayer connection part of a multilayer board. In that case, after processing 
carrier copper foil in the shape of a pillar, for example, and also providing an insulating resin layer 
and exposing the pillar parietal region, the method of forming upper wiring, etc. can be used. 
[0023]The nickel layer used as a carrier substrate is formed in the roughening treatment side of 
rolled copper foil (Japanese Ore Gould Foil company make, trade name BHN-02) with an example 

2 thickness of 35 micrometers by electroplating. Nickel plating used the Watts bath and formed it 

3 micrometers by current density 2 A/dm2. Next, the resist film (the dry film resist by the 
Nippon Synthetic Chemical Industry [ Co., Ltd. ] Co., Ltd., trade name Aruffo 401 Y25) was 
laminated in the glossy surface of rolled copper foil, and the resist pattern was formed by 
development after exposure. Temporary front heating conditions were made into 80 ** and 1 5 
minutes, and lamination conditions were performed by a part for pressure [ of 4 kg/cm2 ], roll 
temperature [ of 95 ** ], and feed-rate/of 1.0 m. The light exposure was set to 80 mj/cm2 and 
developed in sodium carbonate solution. Next, the minimum wiring width / wiring interval formed 
the circuit pattern with a wiring thickness of 35 micrometers at 70/80 micrometer with alkali 
etching liquid (the Meltex A process and the degree of solution temperature are 40**3 **). Next, 
black oxidation treatment was performed to the circuit pattern after exfoliating a resist pattern 
with the caustic soda aqueous solution, and heat crimping was carried out to the 25- 
micrometer-thick polyimide film substrate with adhesives (Du Pont trade name piler Lux LF- 
0210) so that a circuit pattern might become inside with a press. Press conditions are 60 
minutes in 180 ** and 35 kg/cm2. Next, nickel plating which is carrier plates exposed outside 



was exfoliated with release liquid (Meltex trade name nth trip 165S). Next, on the circuit pattern, 
for insulation protection, the polyimide film substrate with adhesives with a same thickness of 25 
micrometers (Du Pont trade name piler Lux LF-01 10) was laminated, heat crimping was carried 
out like the above, and the flexible printed wiring board was produced. The flexibility of this 
patchboard was 4.3x106 cycle. The bend test was done based on JISC5016. Conditions 
measured the bend-radii R 4.5-mm, stroke [ of 30 mm ], pitch [ of 25 Hz ], and 1% of resistance 
rise o'clock number of times of crookedness. 

[0024]The flexible printed wiring board was produced like Example 2 except being what a 
comparative example circuit pattern depends on 35-micrometer-thick electrolytic copper foil 
(trade name JTC-35 by Japanese Ore Gould Foil company). The flexibility of this patchboard 
was 5.2x105 cycle. 
[0025] 

[Effect of the Invention]the patchboard smooth in the surface while formation of a circuit 
pattern high-density [ this invention ] and highly precise is possible in which a wiring conductor 
is embedded at a substrate — productivity — good — manufacture — things are made. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a sectional view showing the manufacturing process of one example of this 
invention. 

[Drawing 2] It is a sectional view showing the manufacturing process of other one example of this 
invention. 

[Drawing 3] It is a sectional view showing the manufacturing process of one example of further 
others of this invention. 

[Drawing 4] It is a sectional view showing the manufacturing process of one example of further 
others of this invention. 
[Description of Notations] 

1. Carrier metallic foil 

2. Metal thin layer 

3. Metal layer 

4. Resist pattern for circuit pattern formation 

5. Resist pattern for pattern formation for alignment 

6. Circuit pattern 

7. Pattern for alignment 

8. Insulating base material 

9. Carrier metallic foil exposed surface 

10. Resist pattern 

1 1 . A predetermined pattern 

12. Metallic foil by which roller rolling was carried out 

13. Carrier substrate 

14. Resist pattern 

15. Circuit pattern 

16. Insulating base material 

1 7. Cover material 

18. Carrier metallic foil 

19. Metal thin layer 

20. A photosensitive resist film 

21. Circuit pattern 

22. Insulating base material 
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[Drawing 4] 
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(ib) m~<D&m^£%nm<Dm^m~<o&m 

(IC) ffim<omiL'<9 — >&J&l£&tiiZ* J r } J'Y&m 

(ID) o&«i::J;5*ir y -^&JR?BXtfS|-<£>&: 

ft 5 i E*wia*«o»ii& 

[«*^5] (5 A) JS— <z>4JRlcJ:S^^yirAJi« 
(5B) ^n^jR{cJ:5*S<offi^-O^JR^^^ 
(5C) Bf3e^>EI6^* — ^»*S*tfc*iry-lrA« 

(5D) fs-ot&jR^j;5^^y^«?sxv*-^ 

[1**5 6] ^r-^yr^JR?S^g/^ofc(^-Cfcf9, 

*fc«t 5 ett<DStt«<a«2g&. 

mi& z tifcm^v&m t ^9>9^mm^ z m^<D 50 



<$ffl5E5 - 2 9 9 8 1 6 

2 

&m t- i. % WrJ£<Dtiti&'< 9—^£VteZ>^k%$fWtk-r 

5 mm** 9 - >tt$&mmo 
[0001] 

[0002] 

y*4;i>&1fiMct>&<VZRi&tiX^Z> 9 ^y^K?*^ 

^y^-^^jft^J; h#«j*£ftTfc 
v ^#o«3$g £^ y 9 y 9*m^ LXWrfe<DSSM'< 9 — > 

[0 0 0 3] 

[0 0 0 4] Sfc. K^$tL/cgfi^«^l5ffi^^Sfi^ 0 

[0005] &mw&. mfit&<D&ML'*9-> 

[0 0 0 6] 

^j^t^p^-r^o ^-Yy^jRJSio^tsic^r-vy^ 
(hi (a) ) o ^-r y -Y&mmi t LTtt»fB* s — « 

±kc&mmm 2 1 9 z&mm 3 zwt 
vsmffiZKm-fz mi (b) ) » r<o4§£\ 3«^ 
(4kJS?g 1 /&mnm 2 /&mm 3 ) tom.^ttx.x 

&*3, 3«m^#JB«*t--^^Tf^ w^Rjettsn* 

jf 3 (c^t^x^fy^/^ y ir— $hS:a s ^ft£*i5 

fc«>, 1-3 /xmSS^BIff^^-efcSo 

[0007] 3mffi<D&mmsmzpjT7£<D&m'< 
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3 

mz.mfe<DtiLm&t>itm'** -^T&j&m^ui?* v<9 

— ^5«r-tn-P*t»ritL (11 (c)), fb^tey^ 
^■^J: 0 3f ^cogfil*^^ 9 — > 6 X tWaa^fcii-ffl * — 
^7«i (01 (d) ) , i/^h/^^y4, 5 

*mm-tz> mi (e) > . ^yr4is 

[0008] m^, sm'<9—>6Rxmw&t> j £m'< 
9->7 &mtftztLi±*+ y -Y&mm i fireift'^— 

6 ^WI(:ttftK«-8 tmto&t>-&TB&B'<9 — > 

6&mmg;&8fo[zM&&tf mi a ) ) . 

- v 6 l*^ u * 3s*&JEE»(c: iotfg tcffift&K 8 <£>«f 

(Oi/^h/^-yio^tt (mi (g) ) . « 
J*Ufc (Hi (h) ) 0 *+V*&mmAW 

Mii^^fy^aiiti-s^^-y 1 1 (1-^(7) 

*£*ffiGi» (SB«/^-V) t LT5pJfflt?#5ffi, #] 
*tf* jefc**{bas#Sft#^fi. G**^*-:/6£± 

t-tt, GIB'** — V6 ^^Lfc^r-r y Ir&JRfgffitf) 

^7-y7«fflt5: two, «j£xgoffi* 
[0009] :^stit «*-jR«j-c*>ofciP^y 

* - ^ & l&tft L 3t -C K y /K^ «t f9 5t*D x-r -5 * jfe 

<bJtttL-ct>, A«fs^fcit«F^«*rs^y j ?»^U'^ 

»K»£-t-5«MB0> L^ffi Lft if^HJBasft < 3c^Wft 
^ y i-^S?S i: £Jg*/i £>j3fr3£tf>8B# 

m&%w>tfz>^kfc*pm-?hz>ti!t>, gh^-^&b 



(3) ^>p5_ 2 9 9 8 1 6 

4 

[ooio] i2it *mw<Dm<D— sB60y&R9§i-* 
t>(DT*h% 0 v—9-j±m£titz&mffii 2k** y r 

S«l 3S:Rf+£ (H2 (a) ) o ^ty/SSl 3 £ 

mm^ko^^^M^y^/^Mcm^^. 

9-BEffiS*Lfc4£jRfS 1 2 £7 5*- b-f 3 r ^ fcpfliB 
34§£\ n — 7 — JGEjg Sixfc^JiHfil 2 {C^TTS ^ 

*s «t v 4: ft if^iKR ic ft 5 0 

[ooii] v-j-j±M£titc&mffii 2m^ 

ffife<DUi?X b/<9 — >1 (@2 (b) ) , 

(B2 (c) ) , b'<9->-i 4&mm-tz> m 

20 2 (d) ) 0 SSIft^^-Vl 5Srrt«»cLT|fta 

»«■ (^y>f^ K7^^A*) 1 6 4:fi*a^t?-&TBjt6 
— VI 5^^Stt"l 6^(cffii6^tP (0 2 

(e) ) 0 E»/^-yi ^U^ftif«BE*tJ: 

[0012] ^rtyrssi 2^^*b (13 2 

(f) ) s iaift^^-vi 5o^^<Dfc^(c^^- 

*t 1 7 ^7U^ h FJflt^^U^rv'yVu/yy h 
Sd^« (S2 (g) ) £r#5o r 5 LT#6*LfcEilBS 

50 iiSixTWft^*— ^cftSr Ktj»^^— v- 

ft^oa— 7— mm$tiit&mt&s&iL'<9— 

[0 0 13] ro*jSfe«cJ:ixfi. B»^* — ^**I4 

&fim±Uc< L^t>«k9 5gbJB*'r*«t5ftry 
v^^-K^V^ K^^^ft^ffl^dtttfflnTIIE 

ft^ u^r>'7>7 p y > bmmm<Dmm&-*imk-fz> 0 
40 [0014] i3(t ^mm<D^{cm<D-mmm^mm 
-tzb&x&Zo m—<D&mfc£z>** y -Y&mmi s 

aW3 5 M mfW« (0 3 (a) ) <D-Jj<Dm 

m^. m-^&mk^v^^y&mmtezm-^&m 

\££ZMm 1 9 k IT^^/^t^otf 1 Mmi?: 
*»J«Lfc (0 3 (b) ) «*ttU^H«2 0Sr 
»J*U ^t^^tt^$2 5//m^FJr£^ 

^*-^©»*r»rtufc (H3 ( c ) ) o ^(7)^ N m 
m\^mir^mx\ sm^9-><^mmm^maiLx 
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5 

(e) ) 0 -tco«, iI^f?rS«tt^^^ 

(0 3 (f) ) i^^awttsrw-rs^^^ 
(g) ) „ ^z:(0^jR(cJ:5»SoEtc^ii^JB<?:^ 

[0015] m-<D&mic£z>Mm 1 9 1 lt-^/u 

^S^tfflS^ ^ Ltf fflt^So 13 3 (f) <D& 

fy^u^h^no &5VM*I2I3 (f) (D&m 
X\ ^»o#fc^i-rSE«#ft:£jl^©*B^»o 

[0 0 16] sb-^&jrkj:**.* y 8tl 
ffifr&mx$, *SH2 0'-10 0/zni^ff* U\ gs 

A?^>o^ft, x§s^«jsfe xy'*fiy>? f 

— <£>&JR, ^~co^Ms ^HO&JSte, ^y^l/?<n%. 
[0 0 17] ffitMi: Ltd, ^7^*f^)Sff(cx 



(4) 5 - 2 9 9 8 1 6 

6 

[0018] mi£<of&'<*—>'imtfL£tii£*<* y -y 

Til, *^yir*ll«i*^BBte»j«$nfc4JR»Ji 
Sco^SriS^il^i-Sw^jcJ:^, *p 
m • JqJEEfciJ; 9BI»^^-v*s»»3a*ix5j|ft»*tJ-i 

[0019] 1411 *«W^Ht-ffi^-IIJfifi»l«:iftW 

"f^fcO-CfcSo 0 4 (a) te, l/^h7^-M 
2 3(iffS 3 5 /zmOjH?Sco>J-E(r3 

30 -2 5lC£*)mffitfllz9^jF— M"5o 2 6tt^h 
f+*«fSOn-/i,-c* ) 5o 14 (b) (1 ^fe, S.^X 

W-t*fS3 0*r*«ttlcf^ift-r« o 0 4 (c) fi, 

3 o <r*ftMae>o #W«rj|j|d«KaMae>o # 
fT^, 2 o vm<nffi7£<D&m'<?->'*mm&l^m 

[0020] r^j: iic&mmxit, t*-A»#mi&i:m 
tfyxjti^tf^i/ffimyv^isir&ifrLxtf^xm^tf 

50 ^r^Wai«f(D»ilfi{^7 P U^ 
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7 

[0021] ^<D£?\z^xmbtitcmmmn, mmm 

[0 0 2 2] 

[3£Jg#|] ^Ifli 
M3 5 0mmft, ff£ 5 0 /2mco*^fg 
(4*) SL ^p p p^&SMR) ^aft«.3affiKAP:$ i „m<D~?y 

U 4A/dm2T*fTofc 0 #ct£, f a/f y|igK7^7^ 
/^^^ h (Sp°p^s y * h^T-1215) SriflffiK^ 

m) SrttfflUfco 3Jl?S^ffif*PlR*ft«, 8 0^15 
#<hU 7^*— h^ftte, JE^/2 0psi, D-/i/aft 

io4t, s*»>»«o. 5m/^-efTofc 0 mytmn, 1 

20mJ/cm2^U h y ^npx^ycS«tfc 0 ftlc, 

J^yf^ («) tfcMA^n-fc;*, 

MS(i4 0±3t) *-«tl9«»i:«?B<o@ffS[-rs»^ 

fflfg^ y ^ >- ^B#o * ^ u-je^; Sr-t ix^Ptt 4 kg/cm2, 
1 kg/cm2 ttSrt^i?), iBIKW/GIMIIRI^ 1 5 0 
/150 /xm-egaj»»$^3 5 Mm^BBitft^^-^irtSI* 
1 0/xmO h>*^— ^Sr*jx-P*L«B«co*Jifcfi|«r^ 

o XSd.m'< rtfWM ft % J: 5 ic 9 * ^ # * 

«-£2ra$W£*Lrt: 0 ^u^fril, not 4 0kg/c 
m2T*l 2 O^-CfoSo 7 p u^f|, ^+ y^«H?SBaSr«« 
ill, flu^O h>-*K^— ^£rg2fi/&<>: LTB^Sf^ 

#tt* WE<o*fl=i:R]C'e«>5o mf^coT/u^y 
^^^^^ y ^jBJBogff^SB^S:^^ 



(5) ^BB¥5- 2 9 9 8 1 6 

16 <b mcm^t £ tit v ^Etf&A?* - > t (o&mm&te&i 

[0 0 2 3] Hffi^J 2 

fcojljy y hm&tiimi^ !MS2A/dm2^3 
t401Y25) 7U>-M, 

anJfMM^f*, sot:. I5^u 5U-h*tttt % 

JEE^J 4 kg/cm 2 N p-;HUl9 5t, 0 m 

/#-CfTofc 0 R3t*f^ 80mj/cm2a, ^g? 

(y/uxix^^ (4*) ttSA/ntx, fSSff(14 0± 
3 TO ) ^£9, »/hE4MI/EMmR|^70/8 0/i 

^^LF-0210) t*0jRffi#L^ o ^U^^fr 
tt. 18 0t, 35kg/cm2t60^M 0 JJc 

y^i65s) r-MBSL/co ^(c s mm^f-^^c 

mm&motcfr, mm<Dm$ 2 5 »m<DmMftm$#v 

-f^ K7-f/^S» (f^^yttSffip°p*^77^ 

l l 0) ^7^-hU MCRflOPMEEilF 

*fttE^>»Hft*t«4. 3xi0 6t^^/K*&ofc 0 S 

I SC5 0 1 6^2p«LL-CfTofc 0 *f^«, 
ftff¥MR4. 5mm, ^Fn^30mm, MW)$k2 
40 5Hz N ffi*L±#l%^HftIfiI»Sr»J^Ufc 0 
[0 0 2 4] J^K^J 

2x10 siM^-efcofco 

[0 0 2 5] 
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[i2 2i *mw<Dm<D-mMm<Dm&T.u&^irmmm 

[El 3] *»W^S&l^teo--3IJ(||flfiJ<o«iSxaSr*-r 
[HI 4] **«o«J&xa*r«i- 
[«F**>BWn 

i. *^v-Y&mm 
3. ^ne 

6. 6B/»'** — v 



(6) 

9. **v-Y&mm*mm 

1 0. l/^ V 

1 1 . fflfe<to'<9 — s 

1 2. p — ^ — JE3££*lfc4 

1 3. *~YVTmm 

1 4. b'<9 — > 

1 5. Elft^^-> 

10 16. *6»:£*t 
1 7. # 

1 8. 3rir y ir&JRfB 

1 9. &«*i/§ 

2 o. Battel hR 

2 1. 

2 2 . t%tM 
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(7) 



4#Hi±P5 - 2 9 9 8 1 6 
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